Movie S1: Short term movement of mitochondria. OVCA-429 cells expressing mitochondrial GFP were imaged at 1 frame per second for 20 minutes. Figure S1 . Illustration of the multifaceted factors which control mitochondrial phenotype. Past research has shown that mitochondrial phenotype is altered by almost all factors in which mitochondria play a role in the cell. We therefore hypothesized that utilizing mitochondrial phenotype and its' change as a biomarker in cancer would yield a novel, highly relevant indicator of tumor condition and response, or not, to therapy. Figure S2 . Examples of fixation techniques and their effects on mitochondrial morphology. OVCA-429 cells were fixed by 4% paraformaldehyde (PFA) in cytoskeletal buffer (CSB) as described in the methods section, ice cold methanol or Lyse/ Fix buffer (BD Phosflow). In the case of methanol and lyse/ fix buffer, high amounts of mitochondrial fragmentation were observed, leading to the use of 4% PFA in CSB for experiments. Images were taken at 60X with no additional post-processing. Figure S3 . Image analysis pipeline and classification of mitochondria. We began analyzing images of mitochondria by creating Z-stacks of individual cells. These Zstacks were then compiled into a single image via a 3-D compression algorithm. Background subtraction was then conducted on the resulting image, followed by filtering with an FFT band-pass filter and finally thresholding by an adaptive thresholding algorithm. Random forest was finally applied as described to create a fully phenotyped cell. Figure S4 . Schematic of random forest classification of mitochondrial morphology. Following image thresholding, individual mitochondrial fragments and various shape parameters for fragments are identified. These shape parameters are then fed into a pre-trained (via manual mitochondria classification) random forest classifier where statistical voting results in a classification for the region of either punctate, intermediate or filamentous. Classifications for each mitochondrial region are then returned to the original image so that whole cell analysis of mitochondrial distributions can be conducted. Figure S5 . In silico mitochondrial classification. To test the accuracy of the trained random forest classifier, we manually created example sets of mitochondria of known phenotype (top panel, from left to right, punctate, intermediate, and filamentous mitochondria). These example sets were then run through the classification algorithm as stand-alone sets (that is, only the punctate, then only the intermediate etc.) as well as in a single combined set. The bottom panel shows the computer classification for the simulated mitochondria, where green corresponds to mitochondria classified as punctate, pink as intermediate, and blue as filamentous. In all cases the algorithm was accurate in classifying the example sets. 
